The present study aimed to determine in vitro iron (Fe), zinc (Zn) and calcium (Ca) bioavailability of some dairy products. This study used date syrup, pomegranate syrup and sesame paste (tahina) natural sources to fortify the yoghurt and fermented milk (Rayb). Total phenols and antioxidant activity contents of samples were analyzed. Bioavailability ofFe, Zn and Ca in the samples were determined by an in vitro method as gastrointestinal digestion. All data were analyzed statistically. The results showed that sesame paste (tahina) had the highest level of total phenols. The fermented milk had the highest level of total antioxidant activity (96.387%) by DPPH. However, yoghurt had the highest level (89.910%) by ABTS. Addition of fruit syrup or tahina to yoghurt resulted in increase in total phenols and antioxidant activity. Moreover, the results showed that, the date syrup had the highest percent of Fe bioavailability (40.863%). The maximum bioavailability of Zn was found in low fat milk and fermented milk (59.992% and 59.780%, respectively). Meanwhile, the fermented milk had the highest bioavailability of Ca (59.072%), then yoghurt (54.622%). Generally, fortification by fruit syrup or tahina resulted in an increase in Fe, Zn and Ca bioavailability. The yoghurt which fortified by 5% date syrup had the highest of Fe bioavailability of Zn (38.454% and 44.444%, respectively). While fortification by tahina (both white and red) had the highest percent of Ca bioavailability (71.913% and 73.855%, respectively).
INTRODUCTION
In general, the addition of one or more essential nutrients to food to levels higher than normal is aimed to preventing and correcting deficiencies in one or more nutrients in the society or specific population groups (Bonner et al., 1999) .It could be mentioned that fortification of food products by fruits or cereal, is one of the ways used to improve the overall nutrient intake of food, and minimize the side effects (Nestle, 2013) .
Fermentation has been used to provide longer shelf life for perishable foods and to improve the flavor and odor of fermented food products (Buckenhüskes, 1993) .. As the result of fermentation, more digestible, stable and flavored foods with enhanced nutritional value are formeded. During the growth of the microorganisms responsible for fermentation ,i.e. molds, yeast or bacteria, the desired flavor and aroma are resulted in (Yousef andCarlstrom, 2003) . Yogurt is more nutritious and considered as an excellent source of protein, calcium, phosphorus, riboflavin, thiamin, vitaminB12, folate, niacin, magnesium and zinc (Gahruie et al., 2015) . Moreover, consumption of fermented milk products slightly decrease the pH of stomach with consequent reduction of the risk of pathogen transit (O'connell and Fox, 2001 ). Since fermented milk products are among highly-consumed food in the world, they have been used to deliver nutritional components into human diet.
In vitro bioaccessibility/bioavailability methods are useful to supply knowledge on the interactions between nutrients and food components. The effects of pH and enzymes on either micronutrient absorbability or bioaccessibility) (Etcheverry et al., 2012) .
Plant foods (fruits and vegetables) were found to possess several benefits, closely related to their high contents of vitamins and other compounds such as vitamin C, carotenoids, phenolic compounds, vitamin E, with antioxidant properties (Carbonell-Capella et al., 2013) .
Vitamin D was found to increase calcium bioavailability and the absorptionof iron and zinc. Calcium and vitamin D, on the other side, when fortified in combination, the iron and zinc bioavailability was increased Kaushik et al.(2014) . There was
MATERIALS AND METHODS
Buffalo's milk was obtained from the Faculty of Agriculture, Cairo University. Fresh date, pomegranate fruits and sesame paste (tahina) were purchased from local market, Giza at Governorate.
Pure culture for yoghurt of Str. Salivarius sub sp. thermophilsand Lactobacillus delbrueckii subsp. bulgaricus1:1 and pure culture for fermented milk of LactobacillusAcidophallus, Befidobifidumand Str. thermophiles 1:1:1 were obtained from Chr. Hansen Laboratories, Denmark.
Pepsin, pancreatin, α-amylase, lipase and cetylpyridinium bromide were purchased from SigmaAldrich Chemical Co. (St. Louis, USA) and bile extracts from Win Lab Laboratory chemicals reagents (Mumbai, India). All other chemicals used were of analytical reagent grade. Folin-Ciocalteu phenol reagent (2N), quercetindihydrate (2-, 3-,4-dihydroxyphenyl), Gallic acid as compounds standard,sodium carbonate (99.8%), 2,29-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid (ABTS) and 1,1-diphenyl-2-picryl-hydrazyl (DPPH) were purchased from Sigma-Aldrich (St. Louis, MO, USA).
Preparation of fruits syrup "Dibis" and pomegranate syrup were prepared according to Arafa et al., (2006) and Arafa (2013) TSS = 78.1 % and kept in jars till use.
Standardized Buffalo's milk (0.9 % fat) was heated at 90°C for 10 min., cooled to 40°C. The active starter (2% w/w) and the fruit syrups and tahina were added as following; a) For making the yoghurt, the date syrup (5%) was added to milk according to Mottwly, et al. (2010) , pomegranate syrup (5%) was added to milk according to Abd El-Rahman (2011) and 1% of white (from dehulled seeds) or red (from whole seeds) sesame paste (tahina) were added to milk according to Hashish et al. (2014) , mixed well and incubated at 40°C for 2-3 hours until coagulation. Yoghurt was refrigerated at 5°C till analysis. b) For making yoghurt drink, white and red tahina (1%) was added to milk according to Hashish et al. (2014) , mixed well and incubated at 40°C for 2-3 hours until coagulation. Yoghurt after storage at 5°C for 24hrs added 6% sugar and 0.15% vanilla and blended for 2 min. Then, storage in refrigerator at 5°C till analysis. c) For making fermented milk (rayb, Date syrup (15%) was added to milk after starter according to Salem et al. (2008) . Strawberry and Cinnamon bark were added separately as flavor agents and mixed well and incubated at 40°C for 2-3 hours until fermentation. Fermented milkwas refrigerated at 5°C till analysis. Total phenols in all samples were determined by Folin-ciocalteau's reagent according to Arnous et al., (2001) .Antioxidant activity was determined by (DPPH) method as described by Brand-Williams et al. (1995) . The ABTS (2, 29-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)); radical scavenging capacity; this assay is based on the reductive decolonization of the radical form (ABTS), which is water soluble as described by (Gobba et al., 2014) .
The bioavailability of calcium, iron and zinc were determined by in vitro digestion method as described by Garrett et al. (1999) > Data were analyzed statistically using SPSS 19 program software (SPSS, 2007) . Data were expressed as means ± SEM and the Statistical analysis was performed using one-way analysis of variance followed by Duncan's tests.
RESULTS AND DISCUSSION
The results in Table ( 1) showed that, total phenols and total antioxidant activity in ingredients which were use in this study. The greatest content of total phenols were found in sesame paste (tahina). While, the yoghurt had the lowest of total phenols. The present study determined total antioxidant activity by two methods: ABTS; this assay is based on the reductive decolonization of the radical form (ABTS), which is water soluble and DPPH; this assay is based on the reductive decolonization of the radical form (ABTS), which is alcohol soluble.The results showed that, total antioxidant activity by ABTS for pomegranate syrup, tahina and yoghurt were higher than total antioxidant activity by DPPH. This result may be due antioxidant compounds which were water soluble higher than alcohol soluble. Milk low fat and fermented milk had a high level of total antioxidant activity by DPPH. These results are a line with Benguo et al. (2011) who reported that the most predominant scavenging capacity of sesame seeds were phenol in seed hulls. Therefore, removal of the hulls decreased the reducing percent in white tahina as found in present study. These results are a line with Olagunju and Ifesan (2013) who found increasing of reducing percent for whole sesame seeds. And, also mentioned that, Hashish et al., (2014) addition of tahina resulted in an increase in the reducing percent of free radical scavenging capacity and total phenols contents The results in table (2) explanted that, the fortification fermented milk by date syrup (15%) increased in total phenols and total antioxidant activity compared fermented milk alone. Also, the additional of cinnamon bark powder (0.3%) as flavored caused increase in total phenols and total antioxidant activity compared to concentrate strawberry juice as flavored (10%). Fortification by red tahina in both yoghurt and yoghurt drink had higher than white tahina for total phenols and total antioxidant activity. These results are line with Hashish et al., (2014) who found that, the fortification with tahina had increase in total phenols and total antioxidant activity. The data in table (3) showed the Fe, Zn and Ca bioavailability contents in raw materials. The results indicated that, date syrup had the highest percent of Fe bioavailability (40.863%). While, pomegranate syrup had the lowest percent of Fe bioavailability (9.273%). The yoghurt sample had a high percent of Fe bioavailability (23.584%) compared to milk low fat and fermented milk (15.904% and 12.676%, respectively).
The same table (3) showed the milk low fat was decrease when compared to fermented milk and yoghurt (31.38% and 21.48%, respectively). And, the red tahina had higher than white tahina of total Fe, Zn and Ca contents, but the white tahina had a higher percent of Fe, Zn and ca bioavailability than red tahina (about 52.5%, 25.17% and 41.19% for Fe, Zn and Ca, respectively). The data in table (4) showed that, Fe, Zn and Ca bioavailability contents in some dairy products were study. Generally, the fortification by fruit syrups and tahina caused increase of Fe and Ca bioavailability compared to yoghurt only. The yoghurt which fortified by 5% date syrup had the highest percent of Fe and Zn bioavailability (38.454% and 44.444%, respectively). Whereas, fortified by 5% date to yoghurt increased of Fe bioavailability (63.05%) compared to yoghurt alone. Also, the white tahina had a higher percent of Fe, Zn and ca bioavailability than red tahina. While, fortification by tahina (both white and red) had the highest percent of Ca bioavailability (71.913% and 73.855%, respectively). Additional a flavored to fermented milk fortified by 15% date syrup were higher than fermented milk fortified by 15% date syrup only specially cinnamon bark powder (0.3%) for Fe and Zn bioavailability. These results are a line with (Salama, 2012) found that, the addition of pomegranate juice caused increase in Fe content and slightly increase in Zn content, but decrease in calcium content when compared to control. Salem et al. (2008) reported that, fermented milk which fortified by 15% date syrup caused increase in total Fe content and the additional of date syrup; replace sugar by date syrup (50%) had increase in total Fe content. Moreover, the rats fed on yoghurt fortified by 5% date syrup had increase in blood Fe and Ca contents (63.37% and 18.93%, respectively) compared to rats fed on control as described by (Mottwly et al., 2010) , and (Arafa, 2013) who reported that feeding rats on different pomegranate products caused significant increase in the level of serum iron. On other hand, Ranjan et al. (2005) found that, the Ca bioavailability of buffalo milk without fortification by calcium was 50% of the total calcium content. Unal et al, (2005) reported that, the yogurt group was different from the other products and that the acidity affected calcium bioavailability.
